The influence of food and drink or crude drugs on a-amylase activity can possibly affect the blood glucose level. This is interesting in connection with the cure of diabetes mellitus and obesity.
1.
Test Samples Each prescription (one day dose) was decocted in a beaker with 600 ml of water by boiling for 30 min over an electric heater (600 W) and filtered through absorbent cotton, followed by concentration in vacuo and freeze-drying. The yields are listed in Table 2 .
Assay of a a-Amylase Activity Cardiac blood was collected from mice with a heparin-treated cylinder and centrifuged to prepare plasma. A 0.1 ml portion of each test sample adjusted to each final reaction concentration in distilled water was added to the mouse plasma for the assay. The amylase activity was measured according to the Caraway method 4) using a kit (Amylase-Test Wako, Wako Pure Chemical Industry Co., Ltd., Japan) as described previously.
2) The inhibitory activity (%) was calculated as (1ϪB/A)ϫ100, where A is the activity of the enzyme without test solution and B the activity of the enzyme with test solution.
Determination of Blood Sugar The assay was carried out according to the o-toluidine-boric acid method 5) using a kit (Glucose-Test Wako, Wako Pure Chemical) as mentioned before.
2) Administration of samples and arrangement of plasma were also performed as described previously.
2) Each test solution (2000 mg/kg) was orally given to mice at a constant injection volume of 0.6 ml/30 g body weight.
Statistics Statistical analyses were performed using Student's t-test (for comparison between two groups) and Dunnett's multiple test after one-way analysis of variance (ANOVA) test (for comparison among three or more groups). Values with a pϽ0.05 were regarded as significant.
RESULTS AND DISCUSSION
Although the influence of Chinese medicinal prescriptions on starch digestive enzyme activity was previously investigated, 6) amylase in mouse blood plasma has not yet been examined. The influential factor seems to be an inconsistency in the source of the enzyme. Table 2 shows the changes in activity of the isolated blood plasma amylase at 900 mg/ml (that is, 1/20 times a one-day dose average of 33 decoction extracts, 18 mg/ml) final concentrations in the reaction solution. Acarbose (a-glucosidase inhibitor; final concentration in reaction solution, 100 mg/ml) and a-amylase derived from Bacillus species (final concentration in reaction solution, 1 mg/ml) were employed as positive controls. Daio-kanzo-to and Mao-to exhibited inhibitory activities strongly and almost concentration dependently ( Fig. 1 ) by greater than 70%. Makyo-kanseki-to and Tokakujoki-to also showed about 50% inhibition. In these 4 prescriptions, Ephedra herb or Rhubarb is blended at a high ratio. It was pointed out that these crude drugs reveal strong inhibitory effects on mouse plasma a-amylase in vitro.
2) It is also known that Rhubarb inhibits the a-amylase derived from Bacillus species and porcine pancreas. 7) San'o-shashin- to, in which Rhubarb is included at a very high ratio, showed no marked influence. The removed precipitate which formed during decoction of this prescription 8) seems to be responsible for this.
The influence of the decoction extract of Daio-kanzo-to and Mao-to lacking Rhubarb or Ephedra herb on amylase activity is shown in Fig. 2 . The inhibitory activity of both was markedly reduced, thus confirming that these crude drugs participate in the inhibitory actions.
However, Hange-koboku-to, Saiko-ka-ryukotsu-borei-to and Saiko-keishi-kankyo-to seemed to augment the activity of a-amylase in mouse plasma by greater than 70%. As shown in Fig. 1 , the degree of augmentation effect appears to depend on the concentration. Chikujo-untan-to, Nichin-to, Rikkunshi-to and Shimbu-to also seemed to augment the activity by more than 20%. As previously reported, 2) no augmentation action on this amylase activity was found in any hot water extracts of the crude drugs. The cause of these observations is ambiguous and further studies are required. The b-amylase activity originally existed in the crude drugs, [9] [10] [11] 1110
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especially in the stomachic crude drugs previously examined. The activities differ from each other in their places of production, storage conditions and processings. Some degree of heat-stability of the b-amylase is also known. Many Chinese medicinal prescriptions have shown different influence against amylase activities in diastase and pancreatin, respectively, 6) and, as described above, the influence of some prescriptions on amylase activity in mouse plasma differ from the known results.
As digestive enzymes are blended in the gastroenteric drugs usually utilized, the influence of Chinese medicinal prescriptions commonly used with these drugs should be noted. Investigations from the standpoint mentioned above were carried out using mainly preparations by pharmaceutical producers. 6) Five prescriptions which exhibited strong influence on a-amylase in isolated blood plasma in vitro have the possibility to influence this activity in the mouse gastrointestinal tube. Subsequent evaluation was then made of the effect on the rise in blood glucose level in glycogen loaded mice. On the depression of increases in blood glucose by Chinese medicinal prescriptions for diabetes mellitus, contributions of Bakumondo-inshi to the KK-Ay mouse has been reported.
12) The alteration in blood glucose level 60 min after oral administration of each preparation (2000 mg/kg) and glycogen (2000 mg/kg) is shown in Fig. 3 . No prescription was found to show a significant effect against the blood glucose value. Only Mao-to slightly repressed an increase to the extent of about one-fourth of depression caused by acarbose (positive control, 400 mg/kg, p.o.). Therefore, it may be concluded that when these prescriptions are utilized, no consideration is necessary in medical treatment based on variation of the blood glucose level. 
